Introduction
It has been repeatedly demonstrated that EEG oscillations reflect cognitive processes. So far, however, EEG oscillations have only been correlated with cognitive functions. A new method now allows to demonstrate their causal role in brain function. During transcranial alternating current stimulation (tACS) an alternating current is applied to the scalp of human subjects and interferes with EEG oscillations.
Methods
Transcranial alternating current stimulation was applied at different frequencies in three experiments. EEG was recorded before and after stimulation. In the first experiment, tACS was applied at individual's alpha frequency. In the other two experiments, cognitive tasks were performed during stimulation at 10 and 40 Hz, respectively. Stimulation intensity was around 1 mA.
Results
The first experiment revealed enhanced amplitudes at individuals' EEG alpha frequency after stimulation as compared to before stimulation. This demonstrates that tACS does interact with human EEG. In the second experiment, 10 Hz tACS stimulation of the auditory cortex resulted in a sinusoidal modulation of auditory detection performance by the phase of the 10 Hz stimulation. In the third experiment, 40 Hz tACS stimulation of visual cortex resulted in a modulation of visual perception during a stroboscopic alternative motion task as compared to a sham stimulation.
Conclusion
The results demonstrate that tACS can modulate ongoing EEG oscillations. This modulation, in turn, seems to modulate cognitive processes such as detection and perception. We hope that further investigations will reveal the potential of this method to be applied also in therapy.
